Purpose. To evaluate the correlation between survival and tumour characteristics in 23 patients with chondrosarcoma.
of cartilaginous tissue without osteoid matrix. 1, 2 It accounts for 10 to 20% of all bone malignancies, with an annual incidence of 1.7 per million people in the UK. 3 It typically occurs in adults aged 30 to 60 years. 4 Primary chondrosarcoma usually occurs within bone or cartilage and accounts for 86% of chondrosarcoma. 5 Secondary chondrosarcoma usually arises from benign tumours such as osteochondroma, enchondroma, and fibrous dysplasia. 6 Chondrosarcoma can be classified based on its histologic grade for cellularity, atypia, and pleomorphism. 3, 7 Grade 1 lesions have slow growth and metastasise infrequently, whereas grades 2 and 3 have a higher metastatic rate and lower survival rate. 8 Dedifferentiated chondrosarcoma is an aggressive subtype and is associated with poorer prognosis, with a 5-year survival rate of 20 to 30%. 9 Borderline or grade chondrosarcoma typically has a more benign course and is difficult to be differentiated from enchondroma. 10 Wide surgical resection is the primary treatment for chondrosarcoma; 11 radiation therapy is reserved for non-resectable lesions or when wide margin resection is not feasible. 12 Chemotherapy has a minimal role in treatment, although it is suggested for use in young, healthy patients with dedifferentiated chondrosarcoma and extraskeletal myxoid chondrosarcoma. 3, 13 This study evaluated the correlation between survival and tumour characteristics in 23 patients with chondrosarcoma.
Materials and Methods
Records of 15 men and 8 women aged 14 to 66 (mean, 37) years who were diagnosed with primary (n=19) or secondary (n=4) chondrosarcoma of the axial skeleton (n=8), proximal extremity (n=9), or distal extremity (n=6) in our hospital from 1995 to 2013 were reviewed (Table) . 20 patients presented with a mass and 3 with pain. The tumour diameter was <10 cm in 4 patients, 10-19 cm in 12, and 20-30 cm in 7. The tumour involved the intramedullary in 17 and the periosteum in 6 patients; tumour extension was intracompartmental in 5 and extracompartmental in 18 patients. The Evans histological grade for the tumours was grade 1 in 6 patients, grade 2 in 10, and grade 3 in 7. The mean tumour size was 12.3 cm for grade 1 tumours, 18.2 cm for grade 2 tumours, and 18.3 cm for grade 3 tumours. Three of 10 patients with grade 2 tumours and all 7 patients with grade 3 tumours had metastasis to the lung at presentation. 17 patients underwent surgery, one underwent adjuvant treatment only, and 5 declined treatment.
Complications associated with the tumour included pleural effusion secondary to pulmonary metastasis, a pathologic fracture, bowel obstruction secondary to a pelvic lesion, haematuria secondary to a lower rib lesion, and neurological deficit secondary to a vertebral lesion.
The Kaplan-Meier survival rate was evaluated. The correlation of survival with tumour characteristics, treatment methods, presence of metastasis at presentation, and local recurrence were analysed using the log rank test. A p value of <0.05 was considered statistically significant.
results
The mean follow-up period for the 23 patients was 3.1 years (range, 3 weeks to 9 years). The 5-year survival rate was 43% overall, 83.3% for grade 1 tumours, 50% for grade 2 tumours, and 0% for grade 3 tumours ( Fig.) . The median survival duration was 20 (95% confidence interval, 11-29) months. Two patients had local recurrence, 16 did not, and 5 who declined treatment died.
Survival correlated with Evans histological grading (p=0.004), the presence of metastasis at presentation (p=0.026) and local recurrence (p=0.004) [ Fig.] .
discussion
For patients with chondrosarcoma, only 51 of 358 patients at the Mayo Clinic 14 and only 21 of 45 patients in another study 15 completed full followup. Chondrosarcoma has a male predominance, 4, 14 and usually occurs as primary chondrosarcoma 15 of the intramedullary type 2 in proximal extremities 14 at age 30 to 50 years 16 ; the most common presenting symptoms are pain and mass formation. 14 Our patients usually presented at a late stage; most tumours were of grades 2 and 3, and the mean diameter of the tumours at presentation was 16.7 cm, which is >2 times larger than the mean diameter of 7.5 cm (volume, 567 cm 3 ) reported in other study. 3 The accuracy of core needle biopsy in diagnosing and grading of chondrosarcoma is 85.9%, and the accuracy of fine needle aspiration biopsy is 67% for primary chondrosarcoma and 86% for metastatic chondrosarcoma. 17 Wide excision is the treatment of choice for grades 2 and 3 chondrosarcoma. For grade 1 chondrosarcoma, intralesional curettage followed by local adjuvant therapy (phenol, liquid nitrogen) and filling the cavity with bone grafts achieves satisfactory outcome. 11, 18 As chondrosarcoma contains only a few actively proliferating cells, it is relatively radio-resistant and requires doses of >60 Gy to achieve local control after incomplete resection. Chemotherapy is only effective in high-grade chondrosarcoma and mesenchymal chondrosarcoma. 19 In our study, radiotherapy and chemotherapy were performed in patients with local recurrence or metastasis or in whom a tumour-free margin could not be achieved because of proximity to vital structures such as the spinal cord.
In our study, the rate of local recurrence was 11%, which was similar to 14.8% reported in other study, 3 but the rates of metastasis (43% vs. 8%) and extracompartmental extension (78% vs. 23%) in our study were higher. 3 The higher degree of malignancy is associated with higher tendency to metastasise. 15 The 5-year survival rate of 43% in our study was lower than the 59% 14 or 64% 15 reported in other studies. Early treatment before extracompartmental spread and metastasis would achieve a better outcome. The survival rate for grade 3 tumours is lower than that for grades 1 and 2 tumours. 4 The survival rate decreases in 
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